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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pipe 
register and a semiconductor memory cell 
provided with the same with which high speed 
operation is enabled by sensing the data of 
respective global input/output positive and 
negative lines and storing/ outputting the 
sensed data without an influence caused by 
loading upon the other global input/output line 
while being independently connected to the 
relevant global input/output positive and 
, negative lines. 

SOLUTION: The semiconductor memory cell for 
outputting data at high speed is provided with a 
lot of pipe registers 120 to 126 respectively 
connected to a lot of global input/output 
positive and negative lines for storing the 
relevant global input/output positive and 
negative line data by sensing data loaded onto 
the relevant global input/output positive and 
negative lines and the relevant global input/output positive and negative line data 
are independently stored in the pipe registers. 
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[ttftiHcOttlfl] 

AttiTjft^ yfc^-^aailSii; imvv-j^vx&J) 
^ASJ # lE&tf ft 9 >-r- * iznt I IB 
JJEftS^n-^AHJAIE&tffi?-* >«f-^ £± 

J- f B' >M 7'U : Jx 9 <r>& « fr\ 

1SS/U Til <7 >t -f <^-tia^M >7 y 

^fS#(cj£^ LT JhfB^ 7 V i/X 9 CifittS ftfc r- 

*ii 1 im^m^ . 

- * £ feeai^ as'*-f & tz#><n%w.v» u rwx 9%. 

JJE> U 7 V =Jx 9 tclSIt S ft £ -hIBr- 

±Ifi7"D-A;i^Affi^jE 5 -f yjtZ/J:ie/n-v s>AiiJ 
ft 7 4 yeor- ? 3H^Dfa $■ /gfcrf £ fcabor- 9 

LT±IB^n-/N';WAIii>tJjE7-f yRVlM&v-^ 
AtiiTJft^M yito- HS#ifcSl»UJ Lt— ^Srlfilt 

IfittS ft*: ±JEf- * 5r JU^li- ^;»^i»Egfg 
fcSr^-C-^fiitSilTV^i fc Srftai: -f&^M TVs'* 
7.?. 

M^m^lcjE¥L-C±IB^'ow^Aai^I5^ ytco 
-FSftfcr'-? £|fi»t$fctf>tf>m 7 -y ^HIKS? 

±IBM#?fi#tc|E¥LT±fE^nw^l/At±5^ft? 4 y 

gut. 



IBU * 7 h ®^J£JE» LT JJHSS 1 XtXflS 2 5 •>/ ^08S 

•y mm^mmcoi m± a*» ^ aj^i s fimmiE 

ti¥IS«7 : -^IB1t^T*DMtWt-|.m 1 $i)ffllft-^{CJSD 

iifc r- ^ 2- ? r$ * & fctfxo ^ 'J r 0Bffl i: . 
±fES5 1 ay'H 277 f-EHMWcKllcf *ufe r-^ , A 
V±3i*4 -rij^yf < yy^Wr^-h^xhfM r 

if 3 latfeco^ M 7^ ^'X 9 , 

[ is^iM 5 ] ±iam 1 5 -y *-mKffft<. 

iie^n-M'^AmTjiE^-f yen- F Sii^r'-^ > 
■TkXf±3SKm%£SB& 1 iB«y - K ^ T/UT 7 
TWtJ 7V1/7 y 7«gPfc , 
±E» 1 IB'[i7- KfcftKSnfc-r-^iEll^afc 5:^ 
Af #fiJc$ tit US >! t 4 IBKcoy 

47°VyX-9, 

[ mm. 6 ] IMTfrT -y 7»»*«, 

«iSSJEs^y±iB^ 1 iBigy- mizmimmzti. 

SJS^ilfl^o-A'/PAaSTJSE^-f yt:«SR3#ifc 

9 1 pmos h 9 y vx9 , ayy- NSTjJEaHiwa^ 
ATI aft* ^ 2pmos S x y =jx 9 1 ^/.vm^tix 
^&zt£mmk~t& $mm 5 mm<w u twjx 9 . 
[is*«7] ±MZx~9mm^m\ 

A7j»±ib^ i ^*a^a};*jssfc8H&$*i. 

iJB^D-y^AttSTJft 5 -fvtn- H Siifer 
y'J:lB)S^fl-ttjS^ LT^2lB1t7- K2-77I/T y7 

mm 2 §Ett / - h csa s *ut r - ^ ibh#s t 

^§ ixT ^-S, d t Sr #S fc -f § IMiR 4 IBK«^ n° 
AWV-X9, 

1 11*11 9 ] ±| B7°;UT -y 7°Ig»gi5*\ 

y- hSA { ±lB/n-AVi,Atii7Jft yt=«^*i£ 

is i pmos h y y vx 9 my- v m-cii&iffl&Hfix 

7J Ztii % 2 PMOS h y y =JX 9 1 Z£A,XHtfLZ HX ^ 

hziiftrnti-h m%m 8 ia«c^^ ^ 7V ^7. ^ . 
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k. 

X/CHMESiVt ^IxIkSrl^&k t~ SfiM 8 IfiiKoA 

±ies i 5 -v j-munm 1 ieny- h t mmmmw 

% 1 V 7 k , 

±12^2 5 ^^[51^95^216^7- k fe^mm^OT 
t«K 5 ft . y- V*K±E U -fe •/ h fiWATJ s ft § 
m 2 771^ £^r/CT«£ ftt ^4 

nan 1 5 y ^-niHwaas 1 tms- v&xfissn 2 5 
•y ^bbscdsi 2 istf y— k kseks fix . jje» 1 a 

mmi&gffk, 

±ie-t#x -y s^g^i^ ; ±tesp 1 m/m 2se*> - k 
as k $nx u^^i^^i-r^ lisn 4 

xmmjm'kyivr vrmrr^^T -/Th? y 

[|t*JSl43 ±£*2l3Kfl(*<. 

xiizhx^femmm-htztsb^mkim^&b . 
a* $ ftT Jit esttiw Sr tv yiBirt £ t&iw 

)V7*7 V h 7 y yx? k S^-caftRSiiTV^i k £ 

y&txjjB^p-A^xaj*H5>r y± 

tffcttteo- H 3 ft & T- ? #A7J £ fix EW**JS 1 
K1t#^)±BWRii-<f«tE»WI!* t , ±Ifl'J^>y Mi 



vmmmmwmzimzti. y- hmz±m -t 7 
?)vy*7 v\-vy\/x9 ttfjiym& tix^izti 

-tiETfcx -y y«»fi#avijajair«Kii#a«)±8E 

k, 

±iEf5 1 9 -y *@BStf>f5 1 lEffiy- HAtf jfittMS 

*6«aa $ftT±ie^ 1 fBffy- Kfcrjw? y«sw 
ratasKSih., y- h«cijffaBaMBa#a<offl*fi 

h%2 7)1^7 yV^yVXfb £p/iX ffi$L ZilX ^ 
« £ k SrttSfcfc f 4 f»*«4 f m?); U 7V ^ 9 ■. 

[000 1] 

X^^V (Synchronous memory) CfS^-JiJ L T — ^ i IBIi 

Lt, y^ 7-7^ yls&X''f-5>*\&y)-thiM ru : J 

X? (pipe-register) at^*ft*«^Jt^N**^ =E U« 
[0002] 

Steffi mffoltfs W*fthT-9*m&T—}>}to1}7 
<tyX'ftlJi-&tkt:itf. BWIStKIBK-flffiS? 

yizm *) t*-ftf , i flDBjr-f - ^ * wtozsent h w®. 
risisx? mfovx . 

[ 0 0 0 3 ] Hi H2 5 (4. flaW)S»fc:flS4^^ 7V 

iSx?*$ts*y7u7x*^ym?<n-m&mz*L 

V-rtJUXtitfJsERXf-kxA y(global I/O pair line 

s) £Ssa$*iT54 y^m^-^a^TsamTu 

7x7 f-ft^pf etch (0:2) ±1^7° 'J7x7 

•Ht-Sfpfetch(0:2) K8fflC0^O-A;lyAaj*iE&t/S. 
7-fy(global I/O pairlines) t^^^tL/t^M 

[0004] yy^o-txy^uSTO. 4fflco^n- 

A'^AtiiTliEat^m^-f yGrio(4). Grioz(4), Grio(5) 
„ Grioz(5), Grio(6) , Grioz(6), Grio(7) , Grioz 

m izmmztitzr »j 7 xv^wstsnoo , 4^ 

04fli|cy)^D-ys;i,Atfi^iEay ; 'm7^ yGrio[12], Gr 
ioz(12] . Grio[13), Grioz(13) . Grio(14). Grioz[l 
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4) , Griotia. Grioz(15) CMSnft7'J7x"/f 

ZM>28ST\) 7 x y^fi-^-pfetch[0:2] A^S 
*U &*<n9*v->^VA&fftjm%3A yGriolO] , 
Grioz(0h Grio(lh Grioz(l), Grio(2] . Grioz(2h G 
rio(3) . GriozBL Grio(4) s Grioz[4], Grio(5) . G 
rioz[5k Grio(6] , Grioz[6h Grio(7) . Grioz(7]lC 
fufc 8 »M 7V i?X 9 120 -127 „ 7 0| J 7 

x yf-m^ntgpiio frt>mf)Ztiz>jtmyvyx 

<f^pfetch(0:2) AliZtl. a)9vt-A)VA 

#7JlE&im7-"f yGrio(8] . Grioz[8) , Grio[9) . Gr 
ioz(9L GrioflO], GriozflOL Grio(ll). Grioz(ll) 
, Grio[12), Grioz(12] , Grio(13h GriozfB] , Gri 
o(14]s .Grioz(14) , Grio(15L Grioz(15) fclMSil 

tzsm^u rv-Jx9m -135 „ ^AMTi/y^^ 

120 -135 coai*Jffi(cS^^il7tT-^tfi*A-y 7Tl3 

6-151, mf^W^rvvx^m -135 fc**.aj 
^stu j^risi/xfm -135 tia-tt^^T-^ 

*. 

[0005] 

[?wm£lj: 3 t-r mm] mnxom&zti ' 

fd&fe^vy^oy-x* * y mTXIZ. y*'n-A>Affl 
7j9-f y»D-T* 4 y ^(loading) tfffilzi. >9#;7n- 
KArX#&}74 >±.C0T-?tfS.^t<zM%&X3cj.-(s 
keutiZ^-f&Ztttc&o Lt^t. 7'n-A;PA£tl 
fiyA >±.<vmt^T-9tf\XZixX)MTV i JX? 

(c£it %ik&tz#>ww?\' t JA9 %mm^Th h 7 y 

7 1 -yf-ft-fpfetch(0:2) C9A;l-xfi£:g-?'o— A;l<A 

L/t^oT. ffcko^y? 0-77.^1)* 

^tli. ±fB7>J; 3 tj£WNVkX|Mcr)7° l J 7i -y-T-fl^ 
(prefetch) t J; 0 f*- 9 i > M 7 V ^ X ? iZ y >y f- £ it 

x \ ^ . -v -f-t h i t ifimmxh o & . 
[ o o o 6 ] @6ti, ^o&fficra&j^MTi^i; 
oramKfflfiSSr^-rnis&iiTS) o . am r?^ y 

m&tM3mfi%XMF2ao ; 210 . 220 
fR?ixTV^„ M5R^^M7°l^i/'7,^(±, AMri/yX 
?iM *-:77Mfc3*ifcft. 7'J7fl^-cll tztfmtX 
lfi1tgP200 (cggff £ tltz r ' - 9 i 9 'J T-t § J: 5 Cfl!& 

mtei> h t ^ rzmmtt lx \ ^ » 

[0007] ^fttylilMiLlzmMlzmttZtifchn 
X'for>x. &9u-j<,)VA&tfi£~Mf%y4 y\,ztydiSft 

tz^T-9Zim&V : \&-h-tz > Zbi/Zk-oX, itlSM 
>V7\s ; JX9RV :j tti$:ffiltz¥m 



mv)m=?*im-t&ztim<stix^&. 

[0008] 

^Atti^iE^^ y&t/#Sc£0^n-^';t-Aaj^ft7-f > 

Afii^jERt/"ft5^ yr-^tit-tsiaiisff^iiff-r 
a*jEavft5>f ytoT-^&±iBAM ?v > jx9i,zm 

[0009] JJE/'C-f 71/ ^^fclEltSiifcJJar- 

>f y'ii^yf a yy^mi^^z^LX, 
^'x^«#^{±. ±ieAM7"^^yr^ yy^-Wp.^n 

±I6AM r*^y^fi-^^je^LT±EA>f 71/y'A^ 

[ 0 0 1 0 ] ^«^n-^';l/Aai^jE7>f y& 
C/^«^"a-AVl/Aaj7lS5^ IS 
^^n-A^Atii7lES.0 : m7^ y±.iza- F§ti|.T 
-^SriiftlL-C±iaiS^^nwsVl'Aai7jiEX!7 : ft7^ 

y r-^ s- leii Tj-t s /c46^^s:^^ r v vx 
9, Aif±M>M T\sisx9izm&ztitz±.mT-9<n 
ajim&mti&KLVv h<w yt/v-yfmzft 
&t&'U rn^y=f < yym&zmz-tz^mw*^) 

f&f-WzltotoJM ?Vi/X9l,zt5\^X. ±Ii9'o-^/u 

A&DiEyj ymf}Lm.9'u~^)vx^-n%y-i yiz& 

MZtiX. ±E?'n^7l/Aft7lIE#c/:ft;M ycDr- 
hfl-t. UZT-9B%\¥m->t>ftJ]Ztl& T-9COT 

I2^n-y ^Ait5^3iE 7 >f y&tf ±ifi^o- A/UAffiT) 
A7-f y±^o-r--^iif l :S!^tbLf : -^^|E1it, ± 

ibam rn^yf i yy^m^ftjiztihhwu 7 

A7'^|.„ 
[0011] 

Taawt*. H7-01 ui, mmmmtzmsuy- 
wx9z izts^mw* * y m^sr^7"D -y 7 saftm 

[0012] gnst^Lfci 3 mmmmizm* 
*f «± , JM j&or y 7 x v f«-^»±aicifi 
^ix/i>It^:<. '^7kyX?(^^*7'a-/^ 
AtU7)I&^ft^-f yw^icfitg^sn^ X o tffifiic 
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yGrio[0] , Grioz[0){i. >U7)sz/X?m izW&& 
*S3*l, 7'u-A/WAft:bIE&t>'ft7 4 yGrio(l) , Gr 

jU7°U : JX?3Q2 —315 t&^O^n-A^AHJiWE 
&1f%?<i >Grio. Grioz fcrfifif«SHS*lTU5. 

[0013301 2-121 6a. mmmmimz>±M 

-?®&mx'h^-z. mi usami 8i±. wuruif 
xfcDmitz^tfj here**. 

ffifc; \M 7 V y X * tfKM S ivC flMt $ *rc £ . 

T\ T'o-A^AttifllERtf*?-* y«7yf+-yt 

Affl^jE&tffi^ y^-ffit^y 4 y 

if" p-" 

[0014] mmz^Ltzi mtoxflBKiite" 

-f I'V-JXJW, CAS(coluran address strobe) 1/4 f/ 1 
s/ (latency) £SA4 7 n y 7 4fl| 
tfJlEttSMOO , 410 , 420 , 430 ^ATlM^iu Ik 

&tb t f-? & am rix >>'7. 7 i-dsart &Jt#>«7*n 

— A'/UAtfcfalE? 4 XGrio global i nput/output) & 
^'?'D-/N';WAffit)fi5-< > (Grioz. global input/out 
put bar ) #4ffl<D!21S&400 , 410 . 420 , 430 Kg* 
SKSfLTl^S. GrioRtfGrioz li.'ftfc" A 

ti. Grio^fctiGrioz fc" D-" A7l/XT-fH2:l><r k J= 

[0015] -etx. %wwmz\%h)Mrvi/x9 

It, Grio&lA'Grioz (CjfMSftT. iE^U-A/VAtf! 

is6^r-^iSa§s440 z\<r>if—9 
iS*nSs440 li. Grio££liGrioz Of-?D~K«M 
£8»rf Sfc*>. A^ffitfGrio&tffcrioz 'fcjBS|§ilfc 
NAND^r— 1-441 . NANDy— 1-441 tolftftm3S6&&tlX' 

NANDy-h44i <7)&jim^mfenftffl£&KM&-tt 

tbCOmmmV. , NANDjr— h441 nuijjm^RWB&M 
442 cOft^^CJ^LTGrioiifttiGrioz tSWr&T 
-7£0T[5$X >/^Sr!StttTn-T^r -f 7*DFE (detect 
ion falling edge) flf-S^TTf ZfctbCDim V— hM 
3 , SJMMy- M41 coaj^ff^-. &lKS®gB442 <0 
aM^fc^LTGrioifctiGrioz Kifc-£6r-?tf> 
±^X -y x^Jgfi] Ua4 77t 4 7 DRE (detection ri 
sing edge) ff^£&;ftt-&£^NANDy- 1-444 OsA, 

S ft S DRE &tWE ft#Ji, 4ffltf>fEttlff400 -430 tC 

[00 16]&l^ HI 2-111 6. Hl7S.tf018 



fc^Silfcfi^to^'CRWt* . U-fe 7 hit-preset 

ti« T-^^ajtiii^tt«Sfc4fliioiaiiSP4oo -43 

0KA7J£ftT3-iB1tSS400 -430 (CgBttSilfcT-:? 
££«fcU $liB1i&400 ^StKfl^seKO]^" n 

pocnt(3:0){i, Tuy^AZtltzUS vAfv^Wu 
[0017] Kfc, J3EK8W:ffl*&«#*Aa3:h.6 

ssi-m iaita4oo -430 tfteflwtetftHjit*. 

15-^^400 {±, 2 ffl<7)4 wWfcJ: Officii. IE* 
y-r>'p[0]fcr-^S-K«W-63H 5vf-40. 2 ffitfM 
'w<-^K:J:0»)£$n, IS«7-b'Pz[0] ICt-^* 
EW4Sf2 5-yf-4J, «lSU ; "ll2^-yf-40. 41^r 
-^l21tS-®*DL-C^ 1 5 yf-40. h 
^y^'X^408 . 409 ^SI&WfcT-fXX-f 7";Wt,?€ 
SMKft^sel (0] Z&jl-thmtRm 4 ^x-f 7VHRS 

^ yf-40. 4lcOjM^N7V^X^408 , 409 ^iK)Wt 

^ ^- 7VKt ? s jMMf -^sei co] & aj*-r saswrn-^ 

4 - 7";UgC k . miHttJEffiRV'JS^ h 5 y f 408 
. 409 BUoS-^ftMEStt, y-h^Grioai/'Grioz 
fc#-«ffiRSil3tPM0Sh5yxX^45, 46k, 'J*<yr- 
fg-treset fcjBS LT UrAfcti t»^O^KJc7)8#t^ 1 S, 
VJS 257 f-40 , 41(cE1t$tute r- ^ 2r ^ 'J T 3 4tT 
Grio&t/'Grioz CO-fe/l/r-^ $rH 1 5 7^40, 

4HcA*S**fc», !21Sg|5400 »ji#WI-Si-sel(0]£-Y 
^-7';Wt;5*l.^wtoaBU -fe -y VSPk . 
H440 *^C0 DFEft-tSW'tlBy^iaii^430 coMIRim 
sel (3)ClE§LrS5 1 St/^2 7 •yf-40. 41^iatf 7- 
HpIOJ. pz(0] T-^^^'JTS-tirS^^^UTgB / 
k.Sl7'y f-XOmfW. 277 f-41£>iaiST - 
-4" Ti] f JV9 ft^-pocnt(O) fclfcg Lt ^M 7° U- 5/7. ^ O 
ffi^PU. PD*SaW--6ffi*Btlfi»50*^T»J«$*l-C 

[00 18] MlRh7> : JX?A0& . 409 l± % PM 
05h5y^^45. 46^iait7-r-'p[0). pz(0] PallC 

h . IRflff ^ 7X4 r/HUKi . ATlffi*^ l'7 7f 
40^^2 5 7 f-41tcS^$^cNANDy-h404 k. NA 
NDy-h404 WtB^)ft#dp[0] SRteSffiUTSIfflMi-f- 
cl [0] SrHi^I-ri.7ti6<50^i[fflc r )4 yA-^405 -407 
k. *««ff«fc:tf-Mj&«8tt3*u *r~ vmzWm^ 
cltO] j6*A*SiiT«fP«*5UO] ClB»tT»Rfi-9 
sel (0] 2r7Vl/T 7 rggfft-f 6 7ttf)<7)PM0S h 7 WX?W 
1 KJ:»3=S:S. 

[0019] «4HHKfi*>f 9J»m^cl 
(0] . DRE fi^atfS54 E1f^430*^^ft^dp(3) *^ 
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^xypMi 0>yva ymm/mmmsmmizmm^ 

y-b*fc>f WN'-^44oaj^)fi-^op(0] #A7J$ixT 
jl^ft^-sei (o] £ yvwy"^ yWfctrh ^ctocONMOS h 5 y 
^'xyNMl 

[00 2 0 3 MB'J-fe'yhgEte. ffitty-Kp(0)i:l£it!! 
mmtcrtUzWioiZtl. y~ Vmz »J -fe -y hfi-S§-rese 
t *iA^§/il.NM0Sh7>> ;; X^401 fc\ IStiy-Fpz 
(0) t IgifeSSffllWr^i-u y- hWz 'J -fe Kfl 
preset jtpTJjSilSNMOSb 7 y>>"xy 402 i . MiRH 

-^•sei to) y- K^wftiS«racsi*ti, y- v 

m\Z V -b -y Mf preset *iA:7) £zll>NM0S b 5 y'JX? 
403 frh+ph, 

[002 1] ? >J Tm±. DFE {l##.t>'lfl4 l£1f.SK430 
^^OiMMi-^sel [3]#A;fi SilTSytffrJIft-f ftNOR- 

y- h 47 1 , m 1 9 -v ^4ocoiae y - k p [o] Avmm 
wm&mzti* y-hstNOR y- M7<?>ayjit^ 

rs[0) * J A^)^ix^NM0Sh7yi/-X^48i:. ^2 7-/f 

4i^f£M7-K P z(o) m/mmmmmnzmm^ti. y 
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